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| INTRODUC TI ON
The Japanese National Clinical Database (NCD) is a large-scale, nationwide, web-based data entry system linked to the surgical board certification system, and covers almost all surgical cases (90%-95%) carried out in Japan. 1 The NCD was created in April 2010 with major support from the Japan Surgical Society and the Japanese Society of Gastroenterological Surgery (JSGS). 2 Fifteen professional societies joined the NCD in 2018.
The NCD has collected data on more than 9 690 000 surgical cases from almost 5000 facilities from January 2011 to December 2017.
In the gastroenterological section of the NCD, the JSGS selected 115 gastrointestinal operative procedures as important for the board certification system and eight main procedures (ie, esophagectomy, distal gastrectomy, total gastrectomy, right hemicolectomy, low anterior resection, hepatectomy, pancreaticoduodenectomy, and surgery for acute diffuse peritonitis) as especially important in terms of medical standards for improvement of surgical quality. All surgical cases are registered in the NCD with input of postoperative complications for the 115 procedures, and with detailed input such as comorbidities and morbidities for the eight main procedures. 3 Risk models of mortality for the eight main procedures were established using approximately 120 000 surgical cases registered in 2011. [4] [5] [6] [7] [8] [9] [10] [11] Risk models of morbidity for the eight main procedures were also established using approximately 250 000 surgical cases registered in 2011 and 2012. [12] [13] [14] [15] [16] [17] Using the risk models of morbidity and mortality, the risk calculator was created. The risk calculator adjusts the risks of patients, provides the predicted morbidity and mortality of patients after inputting the preoperative data, and has been available on the websites of the participating hospitals since 2015. 2 To evaluate the reliability of data collection, the JSGS started data verification activity in 2016 and found high accuracy of data entry. 18 Following up on the 2011-2016 Report, 3 we herein summarize the 2011-2017 data in the NCD based on gastroenterological surgery information on 3 818 414 cases of surgeries carried out and recorded from 2011 to 2017 along with the data on perioperative complications.
| SUBJEC TS AND ME THODS
Methods were the same as previously reported. 3 Subjects were patients whose surgical data were recorded in the NCD, and who underwent one or more of the 115 surgical procedures stipulated by the "Training Curriculum for Board-Certified Surgeons TA B L E 1 Annual changes in percentage of surgeries by gender and age group for 115 selected GI operative procedures in the training curriculum for board-certified surgeons in gastroenterology classified according to target organ in Gastroenterology," using the "New classification of surgical difficulty." The board certification system of the JSGS consists of board-certified training institutions and board-certified surgeons in gastroenterological surgery. 19 One requirement for board-certified training institutions is having carried out 600 or more gastroenterological operations as determined by the grades according to the Clavien-Dindo (C-D) classification. 20 In this study, complications of grade III (complications requiring intervention) or higher were defined as severe complications.
Furthermore, among the 115 surgical procedures, we separated and studied the eight main operative methods that we deemed important in terms of medical standards.
We clarified the number of surgical cases and the mortality rates related to the 115 selected gastroenterological operative procedures. We also clarified the changes over time in the annual number of surgical cases, preoperative morbidity rates, and mortality rates related to the eight main operative procedures from 2011 to 2017. We also comparatively studied patient gender, age groups, institution type, and percentage of surgeries carried out by certified surgeons related to the eight main operative procedures.
The following points need to be considered in the interpre- rates for procedures on these organs were not so high. Figure 1 shows the number of surgeries, rates of complications and mortality rates among cases who underwent the 115 gastroenterological surgical procedures according to organ involvement. Tables 4-12 show the number of surgeries carried out using each of the 115 gastroenterological surgical procedures, according to recording year and organ.
| Eight main operative procedures
The number of surgeries carried out annually for the eight main operative procedures, the percentage by gender, and the percentage according to age group between 2011 and 2017 are shown in Table 13 .
The percentage of patients who were ≥80 years has been increasing for all eight main procedures. Regarding the institution type in which the surgeries were carried out, more than 75% of the surgeries were carried out at certified institutions and the percentage of surgeries done at certified institutions was particularly high in 2017 for esophagectomy (95.3%), hepatectomy (non-lateral segments; 91.2%), and pancreaticoduodenectomy (90.5%). The percentage of surgeries with participation of an anesthesiologist was more than 90% for all eight procedures. Approximately 95% of esophagectomy, hepatectomy (non-lateral segments), and pancreaticoduodenectomy procedures involved participation of a board-certified surgeon, whereas the percentages of right hemicolectomy and acute diffuse peritonitis surgeries with participation of a board-certified surgeon were 76.4% and 69.0% in 2017, respectively (Table 14) .
The rate of preoperative chemotherapy within 90 days increased over time and was 50.9% for esophagectomy in 2017. Although the rates of preoperative chemotherapy in patients who underwent total gastrectomy, low anterior resection, or pancreaticoduodenectomy were relatively low (<10%), the rates of preoperative chemotherapy in patients who underwent these procedures showed an increasing trend over time (Table 15 ).
The number and rate of comorbidities and American Society of Anesthesiologists (ASA) score in patients who underwent the eight main procedures are shown in Table 16 . The annual rates of diabetes mellitus and hypertension increased over time for all eight procedures. Table 17 and Figure 2 show the morbidity and mortality rates of the eight main operative procedures. Other than for acute diffuse peritonitis surgery, the operative mortality rates for the procedures were 0.6%-4.1%, and the postoperative 30-day mortality rates were 0.3%-2.1%. The operative mortality rate and the 30-day postoperative mortality rate for acute diffuse peritonitis surgery were 10.9% The increase in the incidence of endoscopic surgery over time is shown in Figure 3 and Table 18 . The annual percentage of surgeries 
| D ISCUSS I ON
Since the start of NCD registration in 2011, a robust nationwide database has been constructed as a result of the work of data managers and surgeons at the participating hospitals. We can see the real clinical status of surgical outcomes in Japan. The gastroenterological section of the NCD database shows three features: aging of the population, low mortality rate, and increase in endoscopic surgery.
The Japanese Ministry of Internal Affairs and Communications reported that the percentage of senior citizens aged 65 years or over among the Japanese population was 27.7% and the percentage of those aged 75 years or over was 13.8% in 2017, and these are the highest percentages in the world. 21 It has been estimated that aging of the population will progress and the percentage aged ≥65 years will increase to a little less than 40% in 2050. Our data showed that 50% of right hemicolectomies and 40% of gastrectomies were carried out in patients aged 75 years or over in 2017. With the increase in the aging population, the annual rates of preoperative comorbidities such as diabetes mellitus and hypertension also increased. Age category was reported as a risk factor for operative mortality in all eight main procedures. 2 In spite of the high population of aged patients, the mortality rates for all of the procedures seemed to be acceptable as a nationwide outcome, as they are satisfactorily lower than those reported from other countries. 22, 23 These results may be explained by the high participation rate of board-certified surgeons in gastroenterological surgeries (BCS-Gs). The association between the participation of BCS-Gs and mortality was evaluated using 250 012 surgical cases registered in 2011 and 2012. The participation of BCS-Gs contributed to favorable outcomes especially for distal gastrectomy and pancreaticoduodenectomy. 19 From 2011 to 2017, the annual percentage of surgeries with participation of a board-certified surgeon in the eight procedures gradually increased and the operative mortality was kept at a low level. Centralization of the surgical center may also be important for improving surgical outcomes. The operative mortality rate after distal gastrectomy definitively decreased as both surgeon volume and hospital volume increased. 24 After risk adjustment for surgeon and hospital volume and patient characteristics, hospital volume (≥52 cases per year) was significantly associated with low operative mortality. 24 As for esophagectomy, high-volume hospitals (≥30 cases per year) had a lower risk-adjusted mortality rate compared with low-volume hospitals (≤10 cases). 25 Although the postoperative mortality was kept at a low level, the annual rate of postoperative complications with C-D classification of grade III or higher gradually increased over time.
The reason for this increase in complications may be related to the aging population with increased comorbidities. The factors causing these phenomena should be investigated for each procedure. To improve short-term surgical outcomes in aged patients, minimally invasive surgery might play a pivotal role.
The annual rate of endoscopic surgery dramatically increased from 2011 to 2017. Studies using the NCD data showed that the length of hospital stay was significantly shorter in patients who underwent endoscopic surgery. 26, 27 The NCD is currently estimated to contain data on approximately 95% of all surgical cases in Japan. 28 The NCD provides transparency of surgical outcomes. 2 Using the NCD, many studies have been conducted and other studies are in progress to improve surgical outcomes.
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Year No. of surgeries Endoscopic surgery % Endoscopic surgery
